Early events: the in vitro conversion of BMP transduced fibroblasts to chondroblasts.
Strategies for localized skeletal regeneration using either cell or ex vivo gene transfer typically utilize preosteoblasts from bone or bone marrow biopsies. Our studies have demonstrated than ex vivo bone morphogenetic proteins (BMP) transduced fibroblasts convert to osteoblasts and form bone in vivo. In addition when suspended in a variety of thermoset hydrogels, these cells are capable of ectopic or orthotopic bone formation. To study the mechanism of the phenotypic conversion of BMP transduced fibroblasts, we have initiated characterization of three-dimensional (3D) cultures derived from these cell/collagen hydrogel composites. These data reveal that the BMP, but not control transduced fibroblasts, secrete BMP-7 and acquire some chondroblastic traits in 3D cultures. These traits include altered cell shape and changes in the extracellular matrix such as accumulation of cartilage proteoglycan, type II collagen, and mineral deposition by 3 weeks. These studies suggest that this culture system may be useful for elucidating early mechanistic events in the BMP-induced conversion of fibroblasts to osteoblasts.